Abstract:
First passage Time (FPT) is defined as the time required for an animal to cross a circle of 148 a given radius, hence, it is a measure of how much time an animal spends in a given area 149 (Fauchald and Tveraa 2003) . FPT was calculated using the "adehabitat" package (version 1.8-3; 150 Calenge 2006) in R. By calculating FPT between each location for an animal we can identify the 151 Area Restricted Search (ARS) scale which is the scale the animal focuses its search effort 152 (Kareiva and Odell 1987 , Fauchald and Tveraa 2003 , 2006 . This was done by plotting FPT 153 against the distance travelled and the difference in sample size was taken into account by 154 employing a bootstrap routine to extract ARS for each group. We then created a new dataset 155 based on the average ARS scale, and related high use areas and FPT to oceanographic variables 156 through extraction of data and GAM models.
Statistical analysis: GAM and AIC

159
We divided the tracks into steps equal to the ARS scale, and estimated the FPT for each 160 step. FPT was used as a response in the General Additive Models (GAMs; package "mgcv" in R;
161
Wood 2011) with habitat variables as predictors in order to investigate how FPT was associated 162 with habitat. To take into account dependencies between observations within individuals, 163 individual seal id was entered as a random factor using a smooth specifier. where y is the response variable and x, z, v etc are the predictive variables. A GAM can 169 deal with simple random effects, by exploiting the link between smooths and random effects to treat random effects as smooths (Wood 2008) . This is implemented in the GAM by s(w,bs="re") 171 where w is the covariate of the smooth, bs is a basis penalty smoother, and the "re" class 172 implements simple random effects (Wood 2008) . REML is a likelihood smoothing parameter, 173 and this approach is a conventional likelihood based treatment of random effects (Wood 2008) .
174
The oceanographic habitat variables were log transformed to obtain normal distribution 175 (except ice, which did not improve with transformation). SST was first converted to Kelvin to 176 avoid problems with negative values when log transformed. To select between competing models 177 we applied an information-theoretic approach and examined parameter weightings using Akaike 
184
The GAM predictive graphs were derived from the model results and plotted using R. The 185 data were first back transformed, and then the variables were plotted against the predicted mean 186 FPT (days).
Results
188
The FPT analysis showed that hooded seals ARS scale is stable for juveniles and males 189 throughout the year, but females show a smaller search radius during spring than fall/winter. The 190 dataset yielded 4011 data locations based on the calculated search radius (Table 2) .
191
The kernel maps were created using the modified dataset based on ARS, and we only 192 display FPT (circles) where they spend more than 2 days (based on average FPT at ARS scale; (Fig. 2c ) compared to females (Fig. 2a) . Females and males breeding in the Gulf 198 tend to remain there, presumably to feed, before heading over to Greenland by July ( Fig. 2a Fig. 2b and d) . In spring, newborns spent time in the breeding area before heading out to sea for 203 their first migration. This seemed to especially be the case for young born in the Gulf (Fig. 2e) . In 204 fall, they start to show a similar migration pattern to adult seals, although they seem to have a 205 wider distribution pattern (Fig. 2f) . Labrador Sea in centre. The differences in migration behavior between these two populations
285
(and also between Gulf animals and the rest of the NW population) may be a reflection of the 286 differential patterns of energy availability within their habitats.
287
As capital breeders, hooded seals do not feed during nursing and mating (e.g. Houston et difference in the energy density of prey between sexes, nor between juvenile and adults. They also found that the energy density was higher during the pre breed period for all groups, not just 327 for the males (Tucker et al. 2009 ). This could mean that the energy requirements for hooded seals 328 are similar for both sexes when preparing for the short intense nursing and mating period.
329
GAMs have the ability to deal with highly non-linear and non-monotonic relationships 330 between the response and the set of exploratory variables (Guisan et al. 2002) . Like GLMs, the 331 ability of this tool to handle non-linear data structures can aid in the development of ecological 332 models that better represent the underlying data, and hence increase our understanding of 333 ecological systems (Guisan et al. 2002) . Although collinearity can cause a problem in GAMs, our 334 data show only moderate correlations between some of the variables (<0.5) and the highest r 335 values were between temperature and depth (A2a and A3a; 0.48 and 0.50 respectively).
336
The parameter weightings show that SST and depth were the most important parameters 337 explaining male habitat selection in both seasons ( Fig. 5b and e, respectively). Folkow et al.
356
( 1996) found that adult hooded seals in the NE Atlantic displayed a significant seasonal 357 difference in dive depths and that dive depth was dependent on area, as well as time of day.
358
However, they did not find a significant difference between male and female dive behavior.
359
The variation in preference to SST among the groups, reflect that males, females and 360 juveniles appear to respond to different cues when they select a habitat. Also, SST does not 361 mirror the temperatures at depth, and we need to remember that hooded seals are excellent divers,
362
mainly feeding on benthopelagic species. This means that the seals will dive past the thermocline 363 to the cooler bottom waters to catch their prey. Thus SST itself may not be a very useful predictor 364 of habitat use.
365
Chlorophyll is an important variable for females and juveniles throughout the year 366 (Tables 4 and 5 ; Fig 3 a, c, d , f), but according to the predictive graphs (Fig 3b, e) , male habitat 367 choice does not seem to be influenced by chlorophyll at either times of the year. The best models 368 (Table 3 ) and the parameter weights tell a different story ( in on when they select a feeding location.
382
Juveniles share the annual distribution pattern with adults ( Fig. 3e, f between 0-600 m during spring season (Fig 5c) . Furthermore, Folkow et al. (2010) found that NE the diet preferences of juvenile grey seals. They found that young grey seals had a broader niche 397 breadth than adults and that the diets were of lower energy density. They suggested that juveniles display less selectivity as young and naïve predators, and it is therefore interesting that young 399 hooded seals generally share the movement pattern of adults already in their first year. They 400 follow the same route, but our results suggest that they use the oceanographic proxies or
401
"triggers" differently than adults when locating a feeding habitat.
402
Juveniles also showed a higher affinity to ice than adults (fall/winter; more time in areas with more ice cover could be that they have a higher need for resting than 410 adults, as diving might be more physiologically challenging for younger seals (Burns et al. 1997 ).
411
Further study on haul-out behavior on ice throughout the year could provide more information of 412 how important ice itself is for hooded seals in general when searching for a feeding habitat.
413
Our models explain a low proportion of deviance in hooded seal habitat use, indicating 414 that habitat variables other than those that are included in this study are important. 
